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Abstract 



PURPOSETo provide a solar battery module which can be remarkably improved in photoelectric conversion 
efficiency. 

CONSTITUTIONS solar battery module is constituted in such a way that a filament structure 10 is constituted 
by successively forming a type III semiconductor (p-type amorphous silicon: a-Si) layer 2\ type I 
semiconductor (i-type a-Si) layer 2, type II semiconductor (n-type microcrystalline Si) layer 3, and transparent 
conductive film 4 on the outer peripheral surface of a first collecting electrode 1 composed of a stainless wire 
and a plurality of recessed grooves 60 having parabolic cross sections is formed on the surface side, and 
then, the filament structure 1 0 is put in and joined to a focus zone in each recessed groove of a second 
collecting electrode (second electrode) 6 composed of a silver-plated copper plate with silver paste 1 1 . When 
such a module is used, the light incident to a joint semiconductor layer on the incidence side of each filament 
structure 10 becomes nearly equal to the light incident to a joint semiconductor layer opposite to the incidence 
side and the photoelectric conversion efficiency of the module is remarkably improved, because the recessed 
grooves act as concave mirrors and the filament structures 10 are arranged at focus zones in the recessed 



grooves. 
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[»3#I 1 ] 'PU< 4 t»«ffl^*«tt^«tttt»J: g 
pt£ < 4 h *©*ffl***S«itt 4 T 5 ttfsfCC 

[#SW©I*li&i&91] 
[000 1] 

{«SLh<D3pJffl^»] #*^«a»o*»*?fe**^0 20 
[0002 ] 

4LrfltIXl//<:6© % 7W7X'>'J3>^^7X? 

[0003] zlz> cti3?'&&<D±mnmte. ^<o^ 

fcSMffia <«fl^«) tf^fttS^JBcCCAWSii* 
«:BI5±«:*5i»r»S«:4-5n5ja*«*o/c. CCD 

co<i:5«:«jaecrs4ie?»JJS!n:^*< 40 

KM^ftHSTr * fc irO IWH*£C fc. 
[00041 -ect, *«<*«^a c <D7t A»B#±K 

BS5 9- 1 2 5 6 7 0^«^«fB3BS6 3-2 3 246 

n»6. -ra*> -6. c -Mi. hi 6 

cni7 a 5s>hmm»eic#vr:*:<D%:Amm±te so 
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[0005] -ei^r. ccDABmab-t^jL-JKcfci^r 
■fc. 

[000 6] 

[£^#JSS&UJ:5 4T*2SS] 4C3T\ ^-S^S 
HK&fte 4Jl^«to , iT*©±iW#1tra*hfc 

[000 7] 0*PU C<0*mmi&*is~-M<.te\,>X 

[ooo8] -rat>%. ga^7Y7^> h*»6*e# 

B 1 7 cctSTJ: ^*c*A»««:tt«T***3»*«6IB 
c '^Wt AS* «+»ec 3 ft * 76 Af*SJ 4 ^^fflijcc 

^> 7 a =b J > h tKStt e cD#Stc J: 0 »IK^*Ct^07t 
AS*«^ 6 Alt $ tifc jfc 4i *©*«»*«*-a«Sa ' (C 

»S*i**x*ib4 f -«tt«*4tt*. 
[0009] *A««4S»HCCfl[Kr6¥3J 
ttft^Bc^OjEAWacoWIRtcfiH utCWiW 
^Bc^JIcAStBJCcfiiarS^af^^JBc'CcWL^ 

^*3hfc«»y-/*-K4brffiwr*fc». * 

T Voc (^femE) HfiTffl 0, F F fe;hS < ft D . 

[0010]^ #^fiS5 9- 1 2567 O^MRV 
«FBaBS6 3-2 32 4 6 7^««cfe(r*r«, y 

<B17#JH> £T^~^A^CD£MgT««l^^ 



mr siatcKiR 5 tim < izisib - * x-mm-r 

[001 \) ttc. ^PaBS6 3-232467 *£&Hc 

tet»r«. si 8KmT^(c&tK©3r-Jgm@b'±«: 

Eg L fctilj*© APim?6^ y » - * Wx 0 X i» -5. 0 

*> o . c <z>±n y ^ - a- «c *i t »t n m 

s&b ft. c©sn^sSb'±{c^<* 

tS-?T(,>Sft:©. ^ZL^Sb'^^SStSft-C^AWfflJ 

4 K*HHCCfiHrr * #igf*g^Ii c AM 3 ft 5 jfcW* 

[0012] #2S9J«c©J: 5 «cKS.ifcsSLr&$ 
ftfct>©t\ -e©plS4t-5,4C3«:. *6A*HM4K» 

S^&^#A*I{t3fc#3ftfc:;*:ll®fe* ^ * - JU^rtS 

[0013] 

[aw&WifcTSfc©©*©] r«ct>%. Mats nets 
ssi— mss®4 c ©g § Jtfatc » -7 -c -e©*^ iKRW 
wkdv <u>bmm&£. cnmy h*»j*f* 

5 X > h t8^{*O^^S©-gP 4 Wtc«« 3 ft fcfll 
rjMBi*»*i*HI«**S?»-il/*IWI4L. 4>fc 
< tt>*©«BB*J3lflSittt4**tt«:Wf 4*M4CCJ:D 

*S*l*lCcgOf*©»rli*fiJeW«l. RAM. flfRXttR 

7 y > h fit£#© A s «t n A # l » »&©G0??i «r tt^fil K 

ft-eftEg utcc t 4-r & i><Dxs>z>. 
[ o o i 4 ] * i/T. itstcJi i wmimMmzKmm. 

*£. ffinx^TO^siRSftfcKfflffJW^w-r 

?ZWmft<DM$.v-->lc-7 4 f-#&<*A5Eg3 
*TCi>£fctf>. &? a 5y> h »jfi*flW6AJ*HHcfi[B 
T S^jg{*&-£H'v©:7tASl 4 :fcAM(IJ4 £*t(SJfCfi[g 
T 4*«*»^JB'N©*Alt 4 *k*mmz.S i> C 4#oJ 
&£4ft5„ 
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<$l>Voc (BSSt^E) #±#9. FF*>A*<&9. it 
«aW»*%*««:i6l±3 S C 4#°J&g4 

[ooi6]^. ±$m®<D\&m%m&WMu<Dm-&. 
mm&t bxffmr 5carSrt©j»*v->«. j&kse 

(@9-@i o) 4**B3?i©**#i6jtc 
rSo-agcf-ssmfrs. fib. wm<Dijaxin&<Dffigs 

io jSft&A3 ; &wi<-c(,>5, tfc^r. ±fena$rt©j**-./ 

«iif*©A 3 ©eHrt(C±lffl».* ^* 5 A -5 «t ^ (C 7 

<Hft«4*it6ftS!Rft*s «nx«n»«3>«ia»©Br 
iB»ttr**»^. D3SI©»IXfSl**«ft»-C*or<>IH 

«rt©j»i v- >»iH»©fis ^isjjcjs^ r sv*»t« 

^/->4>i0. eaP^ (W/F. W : Qfl«©RJP*S-r& 

ft^jfwi. f : wmmtLx&t&Tzwmvj&z&m) 

20 ic^VH > htfJS(*©A3©®HP , 9{c±l2^'/- 
>*^J:^iC7^7y> h«a**EBfrft«J:l>. 
[0017] :xcc. APIS?tfe*y^-McfcWS§7fe® 

s (wxl) mm-om-s. co^xmicBrnztifcjc 

7 (A) •cW5t3ftfc«#«lfc*6©*W«cfc**»* 
?fe*^^-ju{cte^r«i*-c*-2)©tc>ttt. v -i^ji 
> h t8ii{* 1 0 AsgCCEE 3 ft 5 tt^©APim?fe* a 
-Jl/ (17B#i) K*iti-CttpiR}3:3*^4^€). 

[ooisi^t. nmm 1 E«©«W«:«**IHI 
30 ?fe ; &ya-ju«:tei»r(i ; £-S4^-.2>-7^^y > h*gi*i* 

S5C4*ipJI64&5. 

[0019] ttc. m*Jg 1 iese©iiB^«c(i^ APis?ti 

*y a—MlcJ: nii . ^-^1S{c|3:W 6 ft fcHrKrttc 
7 y h^i&(**5|2g$t l -ctga3ftr*J'3. 7^ 
> Ftgit($©iSg(4g(i±ia[H^©ffJ)S{4E{cJ; 0 
B«(CfilM 3 ft 5 ft:© . a - ^jST ^ 

wr>v*r>*yY fitist*©EgfEiga<fa@! 4 % 0 &m®> 

**l^±3-l*SC4fcpIgfe4^-S. 
40 [0020] M«c. 7 ht»iimc*tLR8»t3ft 

©?f SSS ) * S A* < & S <fc 5 MliiOS-r -5 C 4 -capb 
a -^©*«aft3»sp*J: 0 |S]±3 #S C 4 # 
pJS64^^„ 

[0 02 1 )m^. 7^7^>hM(*Oi(5Ii 
S9CCA»»3ft&7fcfi£Pi 4L.ft:ia-^. MMKB. 
Jsc = kl - Pi . Voc = k2 • loqPi 

(flU Jsctt^miife. Voc«(S&mEE. 5.0*ka~k.3 

50 owQ&tzffitcb. $.tc. xfzmmmv tmummfz 



7? = Jsc- Voc- F F/Pi = k3- loqP i • FF 
F&Bg— S<7}0£7T^C£rt>6, F F #B§— j^Offi^rTj^ 

S3£L' (lib. L^L* ) . *:<DftmW<DWm&S 
totems, Wxl ^ SCCR£r4CiCCJ:9*«£ 10 

[ o o 2 3 ] ea. ±iBca«o)»rffi}&K^tt«5aoa^. 

[0 02 4] C©cfc5ttt$6BW*SiC*>C*"C±ia^3ltt 

Vft*s*t:f6ftS. 20 
[0025] «T\ *jS6W«:»&*J*«!6-t^a - JU© 

[oo26]ii ^mztcfnzntc^mi&^i/*--^ 

[0027 ] C6D*»«ft-=ei?a-iUtt, # 

mi i*^(/r«fRW«ca*snrc»*. *ur. ±ss 30 
m&mttm 2 \ m 1 3!**9#« 2 atc/cc* nss^muft 

JI3<b. ±g2»iiffl*3l»»3±CCI!0IStifcai8a»« 

> > h wat* 1 0 (Djfcmttmmmtt 5 cc ct 0 hub s ft 
rc>5, ±e»i9¥9ra2»isor^U7 
T x^ij=i>rflte6S*ir4j»). »inffl*«M*«2 •** 

3(Jn^cDT^:^7TX>";n>(cJ:D«^$n. £ 
M^ctiii^iftl 3 « p ^ 7 7 

[002 8]^, R«l»jl:B!*lltaS±l2a9B««ttBI 

n>fr< £4>J:< . 7 * ^ > M&Sf* 1 Oi^ra^ 
®6 ir-tOifiW^waESti^^BWfi*^*-^^ 50 
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<D¥m#t£&m (pinSl/<«ni pg^) 3^£RSSt/ 
fgH2ftfc (W^.«p i n/p i n) ^>fAl^ 
&£S*Pim?te * 2/ ^ - jUJfcg £ IS o T J: I > 0 
[002 9] £cc. iaiHa2$c^3ftjrc*i«Siifr*S' 

117*^7 7 xi/ g 3>^ffl^rc^^. cot* 

fsMcKA-Cteft 5x 1; n >X«{t^«9*Wf**3fifli LX i> 
<fct>. C(Dil3\ Hl^H2(C*5C»r»IIIffit*aH*ll 
2'4U3%Ottl>tttt£a&. CCD*»«ffe*>?jt-^ 

0 <b c ft 4 »JK»«tclBB 3 ft **rj»«S 6 <b r-e<D 
£BflW«J5E3ft. Cti9fi»i^-^h9 

*««*i±©tt«t*»^6fiR*»--ai«ffi 1 1, com 
txtcm 1 s*«*h 2 &mcmnm¥m#m 3t. ±ie 

Jflll®¥aSfl» 3 ±Kl$ijg $ ft fc^HfltK*3KfcS» 

ssft-ct,**. *l-c. ±k« i 2** psm> 

3ft, Sfc. IS I H*a»»J12^nS©l*»f y 

u =i >Xtt<fc*«l*«#«: J: 9 «J*S ft * c ± etfc 
l^i. ±IB» I SS*3S{*« 2 ^ p M^ti n S©tefi*> 
■;n><Dfc|^tC5i, Wllffl*a»*«3ttnfflXttpS<0 
T*^7 7^J/'J3>gU< Bafi H a B S:Sfe7^l/7 r 

*-;i/K*jc»rfcSWI»JlJil«:«EiaS±EaM8»«ttBt 

»^cc«. r*;U7 r xe> »; 33 >*ijaffl$ft/c*ffl«ift 
*is*-)i£mm<£m&<D¥m#&sm&&&umm^ 

WAtf. P^S : U<«n^cD^ H B a >' ! ;=3>Jl±«:nSg 
1/ < « p a©7t^7 tX->V n >XWa*SS4:Stf r 
*;l/7r^^y=i>»*Wibrpn«^*»liRU, ^ 

^^y=i>HecB^LrJS5B[<Dttt4ig^H (p i n}g 
^) *««jBU*JB«c«B!3ftfc«l]S6CLT4J:^. * 

GaAs, I n Ptti*. II-Vl|Rfkdtt*W(*3R©Cd 



T e . C d S £\ I -III-V I, mt&ty^MWZkOlC 
u I nSe,, Cu I n S , ftJb'^ftlCtofci. 
[0030] c<D<k*>icW0l$titcjfc&m( l c& 
Ztt^i&^^^-^fc^^te^&f^IzM (pin 

fc. c©««*«4«. *coa©HfiXSa^*»W6* 

«^B*»SET BUT ilt 

©fgSlfcSfc-f . ±ffi¥*f*B*KKTSRt & 

sec to or sttttwrciis-r h c £<cfc o a ac>ra*8B 
[0 03 1] jjaiatttm±urra. 3Etur« 

coo32] — -fi. gas/ »; =i >sa**«**^*-^ 

^W4©TOt^^^Ii^5 0 m-2 0 0 

[0 0 3 3 ] ft, C*ifffflttt*t40*3«ffi«*r*4 
*<,>&*©f£<DXa"CJB*. **BtD*#BII<fc&9> 

Kffi»«». «pbb«. B«rn»«. =»?b«. 
[0034] * fc. ±aea«tt»o?faffi»wcfc <* 

1^0. 0 1 jim- 1 0/xmeffOrUiSS?:WTSIHl 
[0035]^, ««t^a>J1-JHaB«c*««BftlW* 
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*»$B*»flE-r^©* J «:<»:-t>rS&4*^ * 
[0036]X(C, iE7 * bt8i£f*tC*tb^<D 

io E3iH©»jss*« niter * 6 <t c <owr&&R&1%t$$ tx 

y+u/ttcD(Dara*>pjffir*o. Etc *7xeu< 
4>^j#gr&£ 0 ft, jBzjia««:±8e*i«tt*4'c«jao 

[0037] i/c. *mi«a©aiHta!flSi*ji3Sfr* 

±EEfl»*ia«WBUe o < ttSIK 0 r «Sc L r ^> J: i> 
ria^^t8^L/cti^ccti^<DWra(?j]ccffi^ffios«f* 

19 (A)-(B) &WcWi 10 ( A ) — 

<b) cc^-r«ctt«}Btt* J *W6*is. -r<c*>fe, 

6 0 ©Ka^tt«B»ttO»&. H?Kffi6 lri>6<DJ5*t 

^BSR^^^^o^fficcwurga:AW-r4/cd6 
^rt^. 

[003 8] ccr. -t(Dj£* s o*^att4 3afflo 
y>h«a(*4**i-e*iiBH"r&»^w:^t^rigi i* 

[0 03 9) ft, HI l«t>. yl4«IH3?flC0|fi^S^:^/c 

= <l/4 r) x l 
<P) y = ( 1/8 r ) x' 
50 (m) y = ( 1/1 2 r ) x' 



(6) 
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tit. U) ' x 1 + (y-r) 2 = r* 
(P) • x 1 + (y-2 r ) 1 = r J 
(;>) ' x l + (y-3r)' = r' 

©must-/- ^\tmm<o& z tcmv z&vt tte&fc 
«>. tt»«Btt#±E u> (o) <^> -en 
■eniai i (c*>ii-c^o/c (a ) <b) (c)<D&m& 

r, 2r, 3 r©g6»0{4K«Cfe4. *cr, 7^7^ 

fttwiKcAU btcyt&y < *? * > h«a»<o— as£ii 

iSrS<fc9«:R3ertitfJ:(f». fit, JRSW«:WD0« 

#3 r©fiKJ:»5iS< ft££, (l) 7 * ^ > h 

5^^agP6 9 (Bio ASCJf B#PS) ^©irax#ffllKc& 
0 , (2) BfljttfJI&SS ft/cffr:=:|l«ffi'M&7 -f 5 y > h 
«JS»*>6©«!H£#^«<*4 (il^32*l»«fifc*^~ 

(i/r) x l ft£] tco/c»&. eg?«a>jftjS3&««SB 
«c#*fciS< ft 9 -7 w h «BMW>T«K:**«a 

±12^//->0^^jig^C4D^^S®ffia5^e> 1 r 

(r ) ons-aeoffijsi^tt^ctotcRS-r^ct^ 

[0040] &tc. ±imm<o&xmBffiz. wmsok 40 
m&mt^zhtizm&m. wrxwr (b 1 2 arc/ 

B#JtS) teiSSLr&cfcOo fib. C^Ofl5#:<Dii 
£\ HI 2 (A) - (B) ec^T«fc5CCIHim6 0Oi* 
!/- >tt««<0 > -C{ ift L/ (cStt©'/- > 4 ft S. 

2 (A) - (B) CC7S-J*cfc^CCS-»aa6<DWffilM«C 

[0 04 1] :X(C, ±l£7 * ht»iif*4^X^ 
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ifc, c<D«tf>8Wc^H>rtt. IHflKDfiS^lfiHC 
[ 0 0 4 2 ] ft. *»BJ|lt&**»«il!rtS/ * -ju<d« 

[0043] 

CC-r-5C4^nJ^ft4. 

[0 0 44]6£->r. 7 ^ 7^ > hflta»^««CESS 
[0045 ] 

r»fti>. 

[0046] [HJSW i ] coiesgwccffs^js^ift* 

ZSmmTZ&Z i 8mm, (S3 0mm<D^^XSI 
il&6c^ »m«fi6©»Cfl»6 0rt«C*©SS^rifiI 

^c?&orgeg^n^oii^-^ h i i ^lt±is®x 

[ o o 4 7 ] $ r. ±ESx»«g6«WB«Jinxccr» 
KBi*»«?B«<oDflai6 o * 5 mmtzm&ic* *>mr& 

«a»6 0©l£B««c«3SaaP6 9*5SS 
[0048] — XldOflrS 6 0 rtK-eti-eftE^ ti 



(7) 

U 

o k<Dmum*&& ( p mr^^y 7 xy'j3»B 

2 '<h, C(DmiIlM*^(*Ji2 •(D^SSCd^^fl/c 

<**i/cJI2ift2 0 0 ACO^II^^* (nS®Se H ey'J 
n>)JI3<h, CO^II^¥a5f*/13CD^®W:i^5 
ft/cJI£#)0. 2um<DSn0 2 

[oo49]*ir. c<o*mmib^ty^-MtaT(o io 
co 05 0] $r. mi 3cc*-r^x^cvDSBrt 

«C±se»-Sl^lffi«:«lfiRT'5^f->Uxa«l 00^:1 

5*gegt/c« ft. ±sexf->ux3S«i o ottfti 2 

cmteWKdtifcilLai. 0mm©«*f-C«/*S4i, C 
<omtt*m 7 m mOHIM«H» t^7 XvC V D £gf*3 

HI 1*. 3 2ttt->-, 3 3tttH&#:*«A*. 3 
4tt/Kf4#X>'X;k 3 5«gFMe, 3 6WRFSS, 

lxiO^Tor rK:;>"-^Ufc^ ±l£feft 

3 1 ^fia^'I®^ 6Ei t - ^ It X t^> 1/ 
X#m 0 0^2 0 0°CCC«o<b^C. ±SSM*4*'X 
a£A®3 3J&>6Mf4#*± LTBjH,^^ 1 

n/cS i H 4 tfXZfct! : 0. 2 To r r % ?£g:#)2 
5 s c cmTSSAU : 1 0 WOgtfttHSfiX^X 

(OSJE#}300 A<Dp17^7tX'>'J3> (Ifllll 30 

[0052] ;XCC. /aJ4^tb-Cl 0 0%S i H 4 H 

2 •JbtcR/fiftO. 5 MinCD i©7*JU:7T 

= 5 0 : 1 <D#X£JE;^0. 07Tor rtSAl, ^ 

#5 ow(D^fr|g®7 7X7 3 7 tfr i ar 

Wt^v'J 3>Ji2±U:JlJI&2 0 0 AOnM(ft*£ 
*^»;3> <flttiSI*3M*) B3*SKL/c. 40 
[0 0 5 3 ] :£UT\ *<D9l-mmiCpMT*:)iy r^is 

>j:3>ji2' , iggr^v^7X>'V3>ji2, && % 

[0 054]»C, 2 cm©§7 7>>H8 

MSrttWU fro. ±fE**«#©H^B^**i'e*i 50 
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Ibl cm<0&£ tell toy* -<D7*?l£tr>tc'ik. «fttv- 

[0055] fir, wfiuap:(cr»Jss$n/cBBn»a6 

mmTSRSfrfil. 5nm<DGfl*6 0S:5<BW^-e<Dl£ 

1 OSrJbEtR^-x hJb<cfiHia£&*c. r&#H&Jfl<,>T 
±fr^L?5fi£frWftfr*>2 5 0*C«Cto&L-C5#® 
S7^^>F ift&ft 1 0 OSW2SStt04 O^ffiO- 

[005 6 ] C<D£5t l CLXnhHtc±mni&*:¥~- 

mc^^x. &y h vmis vttMfci o©sas^e>stb 
uam- i BBtT-cjtwsaftjai^aiffibfci c% i 

0. 6%£^Lfc 0 

[0057] [tt*w] mrmmmtLxwmcDtei,) 

BM^-tBvmJ 7=^®g$ta/ci|!l3 3 mm, S3 1 8 m 
i^ic. co±ccHSfe^l l if^I-^t:«iS$n/c3 o 

EKU i*8 / >L«lWW6 2 5 0*C(C 

Mur§7 ^ ^> n*3Stti 0(os^mttM4(D 

6 cm 2 (Dttf5CTCC»5*»«?fe*^^"-^* 1 »6n/c 
<H3#JB) • 

[0 05 8] c<DtW5Wtc«^*»®ft^:^ A -;i/ic-p 
[0 05 9] [HffiW2] S^^^-r-4 2<hHi8S 

S4 i^6«E-5»cvDita (Si4#flg) rt«c. ar- 

9 mm, 1 6 0 ram^gf^t^v h 7 

zmsttm i o i*fts-r*i*ec % 

C<Dge»3K«tt(*l 0 KDPi3fi«ri3eiliSSffi4 1 
&UA>oc*i*C3iSGo-o#jl OOO'CtcttliaL, c<D 
S&ftTic fcC^C«V D JSHrt CC H , S ti/c 
S i H 4 #x (S^y3>JBH4#^) %29AL. C<0JB#4 

//x*±8asaR«««(* i o i «c«nsttr*©*Hiffi 
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©ami*flwwr s & »«:^ y a i 
6 0 0-citt5*r»nsRL/. *<Dfgfii 20 o'c*r» 

[0 06 1 ]:Wc. C^CVDggte. PHj^ 
#5 OppmffiASttfcS i HC I ,*H, r*«Lfc 
2/V3>«»^t»AL. ±E«3R3HBtt<* 1 0 1 <£> 
1 2 0 0 Ttfcfco/ctfcffir^cDttjgffifc^ 

aitMitgiis^ift (nfisn*»i^y=i» n 

[0 062] C<D<fc9KOT»6*lfc5:*<D:7 a > 

waa^ (n-mmm) & 

^> h*3ii&£12gU ^<DH.xftffifS^6 cm 2 (DA 
[0 06 3] COJ:^iC0rff ^n/ctflli^^a- 

u h&mfozm- mm±i,x am- lmbTvxMst 

ti&tom£m%.Ltc£CZ 1 4. 6%£^L*i 0 

[0064]^ c oiQSWccijcir tt«JBUmxcc<fc 9 
<£9M??i6 0^JK3h*OJKffifflic3^fflm»6 0' 

[0065] [ms&mi «tfa*ii/©i«ttac d t t 

e©«»*a*1»c»tt St tKOC d C 

[0 06 6] CO?Stt^-^ h*CC. WCuC 1, # 



(8) £J§8¥7 - 2 9 7 4 3 8 

14 

^SftfcitffifiO. 9mm. m$ 6 c mCO^S^i^ 

jpn 3 0°ctcs^r^M$^. e«c. HSttfxsus* 

-Jg^S 1 ) (D^jaffiCCilS»4 -9 ^imCDm I 8MH« 
*(pfiCdTeftfi»**#) S2^JI3nfcpI 

10 [0067]^ i&ftgCd S<DfRtt3ftC$ttsT2S 

[0 06 8] CCD^tt^-X h*CC. ^©^^(DS* 
ft 2 cmS»^77 •< >rv**>^£*a/ c ±l2pS 

8l(0«M9&Lfcfft. W!UP*-C1 3 0"C©*fl=nE« 

stt 6 5 0"cnwdi*flaaaio. gt» 
ir, ^st^iatKf* <sg-si^ffi i ) ©^jamais i s 

¥«* (pSCdTeft*«¥*l*) »2±*<D±©* 
20 *8|J#«C 2 cmOg* T'JlSift 1 5- 2 5 az mOgll^ 
*W* (nSCd Sfk^»*WI*) »33&s*tl-?titt» 
$n/c^^7^>h^itf*l OfcKiSLft:. 

[ o o 6 9 ] * or. isssw 1 1 m-<Dm~mmme *c 

*5W*H8t6 0rt<D5?«aW (HtjW) ±Cc|R^-x h 

«Mrr*— xie^ ^>h«sf*i oopmsB 

^2cm0ll (piCdT effc£»*SWt0 

■ 2<rMor0SRX«Ktt (»—»«« 1) £iStB2 
it. SX^mg6CDS[HIi«6 0rtCCCCO5*:(D^ 

h«ft»l 0*BBIE(/±**6Jfl**«l»r5l>l/ 

> h«^tt i o mmvmm^m* (n^cds ft^a 

[0 07 0] C0*»«ft*^*-iHJ, ^-I1S6 
CDSDfl?S6 OrttCitSO. 9mmt*WM?ft2 0mm 
©7 5 ^ > h 1 0 *s 6 m mfflmx 5 ^¥?f(CgH 

2. l©*HS?fe*^3L-;Ui UrifffiL/Co 
[0 07 1 ] C<D<t^CC0-CW6ti/c*»S?fe*^*- 

40 Mcr>^x. &y i^sty h*a*oa8B^^smur 

±E««*»I*it t/tAM- llH*Tr*« 
[0072] 

50 Jfi|*<W6AWfflecttBrs^*^JB^©*A«4fc* 



(9) 



7-297438 
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[0 1 1 mtkM 1 te«**HWSilb*y»-JKD»rffiH. 

[02 ] mssfl i (cas*»*ft*y»-A©ttiBa!# 
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[0121012 < A ) ~ (B ) «#5=iJffl7 4 >*SRt* 



14] 30SWK*Jt>-cafflSntel»CVD«iBO« 



[03] Jt«fl"Uc«S*»Wft*ya-,»KO|Bfa!H. 



[015] SE*0!IK:^S*Pim?fecDgi{B§t8fiXEBf®0. 



[04 ] **fe«f!(3«:«**H*}fe*5?»--iU©«EI«tt» io [016] S£*«Kffi**»«ife*y»-*©ttBS«a 
£4*110. 0. 

[05] SBB0|{C«S*»Wfe*i?» -iK0«BI»»» [0171016 ©8J»rffi0. 

H0. [0 1 8 1 itek<Dmmu:&z>±mmifo*:i/ * ~)vam 

[06] SE»«K«**»«ft*i?»-^omaB»*4 B50. 

1 ifs— 

2 - SgIIl£}¥jI&Jl 
J* I 

n-m&m cm -mm) 
io ? jz>s>hffim& 

6 0 Gflrft 



[07] 07 (a) a^mMic^:i,±mmm^i>^-)v 
(DfrmziawTzmm. H7 (b> bse*«k:«s* 

[08] *Hi*jft*y*--ii'©*jeittJtflKtt«fttt 3 

OKM'Tti / 7 7i„ 20 4 

[09] 09 (a) - (B) itm~m'm®<DWffi<DBtK s 
[0io]0io (a)-(B) am~mmm<Dmm<D 



[0 1 1 



[02] 



l:HMRBM 
2:31 1 «IT«»H 





69 11 



[04] 



[03] 



.6 

.60 JO 



ftmW-l - 2 9 7 43 8 





#B3¥7-2 9743 8 



oil] im 1 2 ] 




CE1 7 ] 



